neurons revealed that pre-ganglionic sympathetic neurons, central canal cluster 14 interneurons, partition interneurons and preganglionic autonomic dorsal commissural 15 nucleus neuron numbers all remained unaffected in SMA mice. Taken together, these 16 findings indicate that α-MNs are uniquely vulnerable amongst cholinergic neuron 17 populations in the SMA mouse spinal cord, with γ-MNs and other cholinergic neuronal 18 populations being largely spared. Spinal muscular atrophy (SMA) is a neuromuscular disorder characterised by loss of lower 2 motor neurons from the ventral grey horn of the spinal cord and wasting of proximal 3 skeletal musculature. With no approved treatment options currently available, and an 4 incidence of 1 in 6,000-10,000 births, in its most severe forms SMA is a leading genetic 5 cause of infant death (Lunn and Wang, 2008 ). 15 of full-length SMN protein can be produced from a duplicate SMN2 gene in human patients, 16 but alternative spicing of SMN2 mRNA results in the majority of transcript generated from 17 the SMN2 locus lacking exon 7, leading to rapid degradation of the resulting protein 18 (Lefebvre et al., 1995 , Monani et al., 1999 . The severity of SMA is 19 therefore dependent on levels of full-length SMN protein, with SMN2 copy number 20 inversely correlated with disease severity (Feldkotter et al., 2002 , Wirth et al., 2006 . As a 21 (Kanning et al., 2010) . And yet, it remains to be 1 determined whether α-MNs and γ-MNs are equally affected in SMA. 2 3 The study of different lower motor neuron subpopulations has been limited by the absence 4 of distinguishing molecular markers. Recently, however, a range of molecular differences before being transferred to 30% sucrose (Sigma-Aldrich) in PBS overnight at 4°C for 17 cryoprotection. The cervical enlargement, lumbar enlargement and thoracic region were 18 then dissected and embedded separately in optimal cutting temperature compound (OCT) 19 (CellPath), frozen on dry ice and stored at -80°C until further use. Using a cryostat (Leica, 20 CM3050S), spinal cord sections were cut at 25um thickness and every 4 th section collected 21 onto Poly-L-lysine coated slides (Thermo Scientific). Excess OCT around sections was 22 removed using PBS and a narrow paintbrush. Slides were left to dry before being processed 23 for immunohistochemistry. hrs at room temperature. Following PBS washes, blocking solution was reapplied followed 10 by mouse anti-neuronal nuclei (NeuN) primary antibody, clone A60 (1:100, Merk Millipore; 11 MAB377) for 2hrs at room temperature. After PBS washes, Alexa Flour 488 donkey ant-12 mouse IgG (1:500, Life Technologies, A21202) secondary antibody was applied for 2hrs at 13 room temperature. Following PBS washes, DAPI nuclei stain (1:1,000, Life Tecnologies, 14 D1306) was applied for 10 minutes. After final PBS washes, coverslips were placed on slides 15 using Mowoil mounting media. High power micrographs of the ventral grey horn were subsequently obtained from late-16 symptomatic (P9) SMA mice and control littermates in order to reliably identify/distinguish 17 and count numbers of α-MNs and γ-MNs ( Fig. 2A-B ). Initial counts of the total number of Given the ability to identify other populations of cholinergic neurons within the spinal cord 2 using our immunohistochemical labelling protocol ( Fig. 1 & Fig. 4A -B), we were also able to 3 test whether a cholinergic neuronal identity correlated with overall increased susceptibility 4 to degeneration in our SMA mouse model. We therefore quantified numbers of pre- The reasons why γ-MNs are spared in SMA, but α-MNs are severely affected remain unclear. 4 One possibility is that γ-MNs are intrinsically more resistant to stressor stimuli. Evidence in 5 support of this hypothesis comes from the finding that γ-MNs are more resistant to age- RUDNIK-SCHONEBORN, S., HELLER, R., BERG, C., BETZLER, C., GRIMM, T., EGGERMANN, T., 
